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It discloses about the lithium secondary battery. This battery comprises one or more fuse which is installed at 
the respective cathode tab and electrical connector phase to the protection circuit from the electrode cell, which 
is formed the separator interposed between the anode plate, in which the cathode tab is formed the negative 
plate, the anode plate and cathode ray tube is laminated and the battery case, which hermetically insulate 
with outside it surrounds the battery cell and anode terminal and the cathode terminal which is electrically 
connected to the cathode tab and cathode tab and in which the one end is protruded to the battery case 
outside and electrode cell the electrical connection of battery is blocked it melts away the temperature of the 
protection circuit, acting as the safety system and battery inside rises over the set value the cathode terminal 
are connected to the anode terminal and cathode terminal it is installed outside the battery case and is made as 
the low melting point metal in the one end. Since it is ascertained than this kind of the lithium secondary battery, 
blocking circuit, the safe system can be provided. 



-Representative Drawing(s) 



Fig. 1 



Figure 1 is an isolation perspective view toward tine first preferred embodiment of tine lithium secondary battery 
according to the invention. 

Figure 2 is a cross-sectional view according to the 11-11 of fig. 1 . 

Figure 3 is an assembly drawing of the lithium secondary battery of fig. 1 . 

Figure 4 is an isolation perspective view toward the second preferred embodiment of the lithium secondary 
battery according to the invention. 

<The description of reference numerals of the main elements in drawings > 

11.. electrode cell 12. cathode tab. 

13. . cathode tab 14. anode terminal. 

15. . cathode terminal 16. battery case. 

17. . protection circuit 18a, 18b. connection line. 

19,29. . fuse. 



The invention relates to the lithium secondary battery, more specifically, to the lithium secondary battery in which 
the configuration of the safety system for preventing the battery overheat is improved. 

As electric and electronic equipment, especially, miniaturization, the light weight and wireless including 
camcorder, the cellular phone and notebook computer etc. are rapidly progressed, it is miniature, and the light 
weight as the drive power of these electronic devices and the demand about the secondary battery in which the 
energy density is high increases. In this point, especially, the lithium secondary battery is noticed. 

In the lithium secondary battery, research and development actively proceed with the frame of being many 
because the energy density per the unit weight is high with the treble extent and the frame is possible for the 
booster charge in domestic and foreign compared to the existing lead accumulator, the nickel - weston normal 
cell, the nickel-metal hydride battery, the nickel-zinc battery etc. According to this secondary lithium battery is 
the kind of electrolyte, it can be classified into the lithium ion battery and lithium ion polymer battery. 

In the meantime, in the lithium secondary battery, the safety system for preventing that temperature or the 
pressure of the battery inside rises with overcharging, the outside short circuit etc. is prepared. As this safety 
system, the shut down separator can be used. The PTC element blocking current in the temperature rise can 
be prepared. Or the protection circuit etc having the function of preventing the safety vent blocking current in 
the inner pressure increase or can eject pressure or overcharging, or more discharge excess current can be 
employed. 



Particularly, the protection circuit is used in order to improve the stability of battery with the external device, such 
protection circuit is employed in most of lithium secondary batteries. 

But in the conventional lithium secondary battery, it was used without the additional special apparatus only the 
protection circuit, or the overhead PTC element had been being used with the protection circuit. But in this case, 
the problem that it always cannot guarantee the reliability of the safety system operation or the manufacture 
cost rises is generated. 



An object of the present invention is to provide the lithium secondary battery which to solve problems described 
in the above, is created, and in which the configuration is improved in order to block circuit in the battery 
overheat to the simple configuration. 



II cnaracierizes lo inciuae one or more fuse which is installed at the respective cathode tab and electrical 
connector phase to the protection circuit from the electrode cell, which is formed the separator interposed 
between the anode plate, in which the cathode tab is formed the negative plate, the anode plate and cathode 
ray tube is laminated and the battery case, which hermetically insulate with outside it surrounds the battery cell 
and anode terminal and the cathode terminal which is electrically connected to the cathode tab and cathode tab 
and in which the one end is protruded to the battery case outside and electrode cell the electrical connection of 
battery is blocked it melts away the temperature of the protection circuit, acting as the safety system and battery 
inside rises over the set value the cathode terminal are connected to the anode terminal and cathode terminal it 
is installed outside the battery case and is made as the low melting point metal in the one end. 

And it is preferable that in fuse, it is installed on the connection part between the protection circuit and the 
anode terminal and cathode terminal. 

It is preferable that fuse is installed between the cathode tab and/or the cathode tab and anode terminal interval 
and cathode terminal. 

It is preferable that fuse is made as the metal alloy which is the solid solution having the composition of the Bl, 

pb, sn, cd. 

It is preferable that in order that the rate of each composition of the solid solution is the melting point of fuse is 
in the range of 70°C-90°C, the range is formed. 

Hereinafter, the preferred embodiment of the attached lithium secondary battery according to the invention is 
particularly illustrated. 

Figs. 1 through 3 shows the first preferred embodiment of the lithium secondary battery according to the 
invention. 

As shown in the figure, the lithium secondary battery (10) of this embodiment comprises the electrode cell (11) 
having the laminating structure of the separator (lib) interposed between the anode plate (11a), the negative 
plate (11c), this anode plate (11a) and negative plate (11c). In the end part of the negative plate (11c) and 
anode plate (11a), the respective cathode tab (12) and cathode tab (13) are extended to and formed. And in 
the cathode tab (12) and cathode tab (13), the anode terminal (14) and the cathode terminal (15) having the 
respective fixed length each weld. 

- 3 - 



As described above, it is inserted into tine space part of tfie case (16) inside made as tine insulating material 
and the comprised electrode assembly is sealed up. At this time, the end part of the cathode terminal (15) and 
anode terminal (14) is drawn out for the outside of the case (16). 

The protection circuit (17) acting in overcharging as the safety system is installed outside the battery case (16). 
This protection circuit (17) is electrically connected to the anode terminal (14) and cathode terminal (15) by 
connection lines (18aJ8b). 

Moreover, the fuse (19) made as the low melting point metal is installed on connection lines (18a, 18b). This 
fuse (19) performs the function of blocking the connection which is the electrical of battery since it melts away 
when the temperature of the battery inside rises over the set value. 

It is the metal alloy which Is the solid solution having the composition of the bl, pb, sn, cd the so called Is 
the wood's metal. It is preferable that the melting point of fuse according to the change of the rate of each 
composition of the solid solution has the property of changing. Fuse is fused at the relatively low temperature 
of about on characteristic 70°C-90°C of this apparatus. For example, the fuse (19) the melting point 70°C is 
formed comprises the composition ratio of 50% Bi, 25% Pb, 12.5% Sn, 12.5% Cd. 

In the drawing, it shows that the fuse (19) is one by one installed on connection lines (18a, 18b) of 2. But the 
function (battery circuit breaker knuckle) can be enough performed even if one fuse is installed at one among 
the connection line. But fuse Is used with 2 . In that way the reliability of the circuit break Is more enhanced. 

In the lithium secondary battery (10) according to this embodiment equipped with the configuration as described 
above, the temperature of the battery inside rises with the abnormal operation including overcharging or the 
outside short circuit etc. If 2 line increases the temperature of the fuse (19) attached and set on the case (16) 
with the conduction to the desired value (for example, 70t;), the circuit of battery is enduringly blocked since 
the fuse (19) melts away. Therefore, the lesion of user is suffered with the break down of battery by overheat or 
It authentically prevents from the fire occurring. 

Figure 4 is an isolation perspective view showing the second embodiment of the lithium secondary battery (20) 
according to the invention. In the present preferred embodiment, the same reference numeral as the lithium 
secondary battery (1 0) of the first embodiment shows the same element. Therefore, the detailed description is 
omitted. 

That the fuse (29) is installed inside the battery case (16) the lithium secondary battery (20) of this embodiment 
has the same configuration as the lithium secondary battery (10) of the first preferred embodiment excluding the 
point. That is, as shown in the figure, the fuse (29) is interposed between the cathode tab (12) bottom cathode 
tab (13) of the battery cell (1 1 ) and anode terminal (1 4) and cathode terminal (1 5). In this case, it melts away 
with the temperature rise of battery in case the fuse (29) is enhanced over the melting point. In that way the 
function that it blocks circuit is identical. But the fuse (29) this embodiment is mounted onto inside the battery 
case (16). Therefore it is considerably advantageous in that it is more sensitive to the inside temperature of cell, 
it can react. 



The lithium secondary battery according to the invention has the advantage as follows the description described 
in the above. 

It is ascertained than the conventional apparatus for performing the current interception - reset switch function 
like the PTC element or the NI-TI shape memory alloy, circuit can be blocked. Therefore, the safe system can 
be provided with first. 
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The method for connecting fuse and terminal is very simple. Therefore, the manufacture is facilitated with 
second. 

The composition ratio of the fuse configuration water is diversified. In that way it makes various ranges of 
melting point designs facilitated with third. 

It gave the embodiment shown in the drawing and the invention illustrated but this is nothing but to be 
illustrative. And it is of course in the technical scope of the present invention to the various form by the person 
skilled in the art to be transformable. 



Claim 1 : 

The lithium secondary battery comprising: one or more fuse which is installed at the respective cathode tab 
and electrical connector phase to the protection circuit from the electrode cell, which is formed the separator 
interposed between the anode plate, in which the cathode tab is formed the negative plate, the anode plate 
and cathode ray tube is laminated and the battery case, which hermetically insulate with outside it surrounds the 
battery cell and anode terminal and the cathode terminal which is electrically connected to the cathode tab and 
cathode tab and in which the one end is protruded to the battery case outside and electrode cell the electrical 
connection of battery is blocked it melts away the temperature of the protection circuit, acting as the safety 
system and battery inside rises over the set value the cathode terminal are connected to the anode terminal and 
cathode terminal it is installed outside the battery case and is made as the low melting point metal in the one 
end. 



Claim 2 : 

The lithium secondary battery of claim 1 , wherein in fuse, it is installed on the connection part between the 
protection circuit and the anode terminal and cathode terminal. 



Claim 3 : 

The lithium secondary battery of claim 1 , wherein fuse is installed between the cathode tab and/or the cathode 
tab and anode terminal interval and cathode terminal. 



Claim 4 : 

The lithium secondary battery made as the metal alloy which is the solid solution of claim 1 , wherein fuse has 
the composition of the Bl, pb, sn, cd. 



Claim 5 : 

The lithium secondary battery of claim 4, wherein in the rate of each composition of the solid solution, the 
melting point of fuse is in the range of 70°C-90°C; and the range is formed. 




Fig. 2 




Fig. 3 
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